Portal vein thrombosis (PVT) is a rare but serious postoperative complication of pancreaticoduodenectomy (PD). We reported a case of late-onset postoperative PVT with hemorrhage from the common hepatic artery (CHA) in a 73-year-old man who underwent pylorus-preserving pancreaticoduodenectomy (PPPD) for duodenum papilla cancer, followed by reconstruction using the modified Child's technique. The pancreaticojejunostomy was achieved by end-to-side, 2-layer invagination anastomosis without pancreatic duct stenting. Drain removal and hospital discharge were scheduled on postoperative day (POD) 18, but blood-stained fluid in the drain and sudden hematemesis were noted. Emergency surgery was performed because PVT and imaging findings were suggestive of necrosis of the lifted jejunum. Although no jejunal necrosis was identified during surgery, bleeding from the side of the CHA was detected and the bleeding point was suture-closed to achieve hemostasis. We suspected late-onset postoperative arterial hemorrhage and subsequent hematoma formation, which caused portal vein compression and PVT formation. We chose a conservative treatment strategy for PVT, taking into account the operation time, intraoperative vital signs and blood flow in the portal vein. Despite the complicated postoperative course, he was discharged home in a fully ambulatory state on POD 167. 
classification. 4 With effective drainage at the pancreaticojejunostomy and the Winslow foramen, POPF did not affect the patient's general condition. The drain amy- Drain removal and discharge from hospital were considered on POD 18 due to no other complications; however, blood-stained fluid in the drain was noted and sudden hematemesis of 1500 ml blood occurred during plane computed tomography (CT) scanning (Table 1 ). Upper gastro-intestinal endoscopy revealed erosion in the upper posterior wall of the gastric corpus and bleeding from the lesion. A soft coagulation device was used to achieve hemostasis. Plane CT showed gas in the superior mesenteric vein (SMV) and intramural emphysema of the lifted jejunum ( Fig. 1) . Contrast-enhanced CT at POD 18 showed no evidence of leakage of contrast agent in the abdominal cavity but PVT was most prominent around the bifurcation of the SMV and splenic vein. Portal blood flow was preserved (Fig. 2) . However, emergency surgery was performed on the same day because necrosis of the lifted jejunum was suspected.
Intraoperatively, a moderate amount of bloody ascites and hematoma around the portal vein were noted but no intestinal discoloration suggestive of jejunal necrosis was observed. Triple-ligated, cut ends of the gastroduodenal artery and right gastric artery from the initial surgery were found on further exploration of the abdominal cavity. We further examined the abdominal cavity and identified the portion of the CHA just after its divergence from the celiac artery and where it is separated from the pancreas; the arterial wall was ruptured along about one-third of its circumference along the short axis, causing arterial bleeding.
The CHA was clamped and suture-closed using 11 stitches with 5-0 vascular suture to achieve hemostasis. The portal vein thrombosis was managed conservatively.
After surgery, a tracheostomy was made for artificial respiration and anti-coagulation therapy was continued, with daily monitoring of blood flow in the hepatic artery and portal vein by ultrasonography (Fig. 3) . Ascites was managed with volumes up to 7000 ml per day; however, it decreased to about half the initial volume on POD 20, and was below 1000 ml/day 1 month after surgery.
Hepatic functions were normalized after the second surgery. Contrast-enhanced CT scans taken immediately before hospital discharge revealed no remarkable change in residual PVT but the hepatic artery and intrahepatic portal branches could be clearly visualized. The patient recovered and was subsequently discharged in a fully ambulatory state on POD 167.
DISCUSSION
PD was first reported by Whipple et al. 5 in 1935 and has since been widely used as a standard surgical procedure primarily for tumors in the head of the pancreas.
Although it is generally recognized that PD, with an 80-year history, can now be performed safely, 6 the procedure is still associated with a high postoperative complication rate of 23-38%. Although infusion therapy was completed on POD 7, it is unlikely that this led to dehydration, as the patient consumption was ＞80% of the served amount of rice gruel, drain discharge was ＜100 ml/day, and there was absence of hematologic findings suggestive of intravascular dehydration. PPPD was performed according to the standard procedure without portal vein reconstruction and was not accompanied by any special events associated with peri-portal dissection.
The optimal strategy for treating PVT is controversial.
In the present case, as much as 7830 ml of intraoperative blood loss from arterial hemorrhage occurred during the second surgery, leading to significant hemodynamic instability. We did not perform portal thrombectomy and instead chose a conservative treatment strategy, given the excellent blood flow in the proper hepatic artery after repair of the CHA, preserved portal blood flow confirmed by ultrasonography and contrast-enhanced CT. However, it resulted in massive drain discharge after surgery and significant disturbances in electrolytes/protein levels and fluid balance.
Despite these considerations, postoperative hemorrhage and subsequent hematoma formation around the portal vein could lead to secondary PVT formation despite lack of disturbances in portal blood flow before or during surgery.
Conservation for PVT resulted in massive discharge of up to 7000 ml/day after surgery and significant disturbances in electrolytes/protein levels and fluid balance. Concurrent and rapid development of fatal complications such as late-onset intra-abdominal hemorrhage and PVT formation within a short period of time are very serious consequences.
